Role of nuclear factor-kappaB, reactive oxygen species and cellular signaling in the early phase of acute pancreatitis.
Increased knowledge of regulation of signaling proteins in acute pancreatitis (AP) could potentially contribute to the development of novel agents targeted at regulation of cellular signaling. Severe AP was induced by administration of 5% sodium taurodeoxycholate in rats. Thirty minutes prior to induction of AP, the animals had an intraperitoneal injection of the antioxidant, N-acetylcysteine (NAC; 10 mg/kg), the NF-kappaB inhibitor, pyrrolidine dithiocarbamate (PDTC; 100 mg/kg), the ERK inhibitor, PD-98059 (1 mg/kg), or the tyrosine kinase inhibitor, Genistein (1 mg/kg). Plasma levels of IL-6 and IL-10 were determined by ELISA and myeloperoxidase (MPO) levels were measured in the pancreas and lungs 3 and 6 h after sham operation or induction of AP. AP results in significant increases in plasma levels of IL-6 at 6 h and IL-10 at 3 and 6 h. Plasma levels of IL-6 were significantly decreased after administration of NAC. NAC pretreatment also increased the ratio of IL-10/IL-6. MPO levels in the pancreas (at 3 and 6 h) and lungs (3 h) were significantly increased in animals with pancreatitis. Pretreatment with NAC, PDTC, PD98059 or Genistein significantly decreased MPO levels in the pancreas at 3 and 6 h and following the administration of PD-98059 or NAC at 6 h. Pretreatment with NAC significantly decreased MPO levels in the lungs at 3 h. Pretreatment with NAC could regulate the pro-and anti-inflammatory cytokine balance, probably through NF-kappaB and ROS signaling pathways. The regulation of signaling pathways during the sequestration of neutrophils in acute pancreatitis seems to vary between organs.